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[00011 The present invention relates to an aqueous dispersion to be used on painting polypropylene and various 
hard-adherent resin moldings. In more detail, it relates to an aqueous dispersion suitable for primer, paint, Ink and the 
adhesive uses on adhering said moldings to other substrates. 



[Bacl<ground technologies] 



[00021 From the reasons of high chemical stability, low price, excellent balance of physical properties, possible re- 
cycling, etc., the amount of using polyoleflnlc resins such as polypropylene is Increasing centering around automotive 
parts, household electrical appliances and moldings for general goods. 

However, polyoleflnlc resin Is nonpolar and has a drawback of difficult painting and adhesion. Hence, It Is a general 
IS trend to use chlorinated polypropylene or acld-modlfled chlorinated polypropylene as a constituting element of primer, 
paint, ink and adhesive. ^ ♦ ■ 

[0003] Traditionally, these chlorinated resins were used after dissolving Into aromatic organic solvent such as toluene 
or xylene, but, from the viewpoints of environmental problems and safety and iiyglene, attempts on aqueous conversion 
are being made widely (Japanese Patent Publication No. Hei 8-6009. Japanese Unexamined Patent Publteation Nos. 
20 Hel 5-209006 and Hei 6-80738, Japanese Patent No. 2769958, WO90/12656, etc.). 

However, these aqueous converted resins have such a problem ttiat they require a great deal of energy and time In 
the processes of drying and baking after coated onto substrate over the solvent-based resins. 
[0004] For solving this problem, correspondences to high solidification and low-temperature baking of aqueous dis- 
persion of chlorinated resins have become to besought. On the other hand, high modularization of polyolefin substrates 
25 Is advancing and. in particular, under the low-temperature baking condition sat around 80 to 90°C, sufficient adherent 
strength cannot be achieved with the aqueous dispersions that originate from conventional chlorinated resins, resulting 
in difficult correspondence. Furthermore, in the uses for automotive parts. It has become to be sought to combine also 
with gasohol resistance etc., creating a situation of more difficult correspondence. 

[00051 One of the means for corresponding to the low-temperature baking, a method of lowering the softening tem- 
30 peratureof raw material polypropylene Is effective, but, In order to lowerthe softening temperature In the polymerization 
process that uses conventional Ziegler-Natta catalyst, it is required to increase the composition ratio of ethylene or 
other a-olefln. resulting In decreased physical properties such as adherence and gasohol resistance. If increasing the 
molecular weight of chlorinated resin to suppress the decreased physfcai properties, then poor dispersion results due 
to Increased melt viscosity In the aqueous converting process, or the viscosity of final product obtained Increases, thus 
35 becoming unsuitable for the high solidification. , , ^ 

[00061 Moreover, conventlonalpolypropyleneandcopotymerofpropylenewithethyleneorothera-olefinhaveawlde 

molecular weight distribution, hence the molecular weight distribution after acid modification or chlorination also be- 
comes wide and the adherence and solvent resistance decrease due to the existence of relatively low-molecular 
components'. In particular, decrease In the gasohol resistance Is remarkable, and, In order to Improve this, a process 

40 for removing the low-molecular components Is required by perfomning extraction with solvent, etc.. which Is uneco- 
nomical. . . , ♦ 
[00071 Whereas, syndlotactic polypropylene (hereinafter SPP), produced by using metallocene catalyst has features 
of low softening temperature and also narrow molecular weight distribution, and technologies of primer comprising 
chlorinated resin that utilizes this SPP are disclosed (Japanese Patent No. 3045498 etc.). However, since most of the 

45 substrates have Isotactic polypropylene (IPP) produced by using Ziegler-Natta catalyst as a major component, sufficient 
adherent strength cannot be achieved. 

[00081 As described above, with the aqueous dispersions that use conventional chlorinated resins. It was Impossible 
to achieve good adherent strength and gasohol resistance, while corresponding to the high solidification and low- 
temperature baking. 

50 [00091 The purpose of the invention is to provide a novel aqueous dispersion that allows the high solidification and 
that has good adherence and gasohol resistance to polypropylene and various hard-adherent resin substrates even 
on low-temperature baking. 

[00101 As a result of diligent Investigations to solve the subjects, the Inventors have found that an aqueous dispersion 
of cart)oxyl group-containing chlorinated propylenlc random copolymer originating from propylenic random copolymer 
55 polymerized In the presence of metallocene catalyst solves the subjects. In addition, it has been found that the aqueous 
dispersion of the Invention not only exhibits good adherence on to polypropylene substrates, but also exhibits good 
adherence similarly onto PET and other hard-adherent substrates. 
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[Disclosure of the Invention] 

[001 11 According to the Invention, following (1) through (8) are provided. 

s (1) An aqueous dispersion characterized by dispersedly containing carboxyl group-containing chiorlnated propyl- 

enlc random copolymer with chlorine content of 5 to 40% by weight, grafting level of a,p-unsatu rated cartoxylic 
acid or its anhydride of 0.1 to 20% by weight and weight average molecular weight of 10.000 to 300.000. and 

stabilizer. 

(2) The aqueous disperelon of (1), wherein surfactant and basic substance are contained addltlonaliy. 
10 (3) A method of producing aqueous dispersion characterized by dispersing carboxyi group-containing chiorlnated 

propylenlc random copolymer with weight average moiecular weight of 10,000 to 300.000, chiorlnated upto chlorine 

content of 5to40% by weight, after or before graft copoiymerizing a,p-unsaturated carboxylic acid or Its aniiydrlde 

onto propylenic random copolymer produced by using metailocene compound as a polymerization catalyst in 

amounts of 0.1 to 20% by weight. Into water. 
IS (4) The method of producing aqueous dispersion of (3), wherein, after surfactant and basic substance were added 

additionally to said carboxyl group-containing chlorinated propylenlc random copolymer, the mixture Is dispersed 

Into water. 

(5) A primer using the aqueous dispersion of (1) or (2). 

(6) A paint using the aqueous dispersion of (1) or (2). 
20 (7) An Ink using the aqueous dispersion of (1) or (2). 

(8) An adhesive using the aqueous dispersion of (1) or (2). 

[00121 The propylenlc random copolymer being raw material of the Invention is a propylenlc random copolymer 
obtained by copoiymerizing propylene being major component with other a-olefin as a comonomer, using metailocene 
2$ catalyst as a polymerization catalyst. Commercial products such as Novatech (from Nippon Polychem Co., Ltd.) can 
also be used. 

[00131 For the other a-olefln being comonomer, at least one kind can be selected from ethylene or a group consisting 
of olefins with number of cart)on atoms ofAormore. As the olefins with number of carbon atoms of 4 or more, 1-butene, 
1-hexene, 4-methyl-1-pentene, 1-octene, etc. can be mentioned. By using metailocene catalyst, the range of copoly- 
30 merizable comonomers can be widened over Zlegler-Natta catalyst. 

[00141 For the metailocene catalyst to be used here, publicly known one can be used. Concretely, such catalyst 
obtainable by combining components (A) and (B). and, If need be. additionally (C) described below is desirable. 

Component (A); IS/letallocene complex being a compound of transition metal that belongs to groups 4 to 6 In the 
35 periodic table having at least one of conjugate 5-membered ring ligand. 

Component (B); Cocatalyst capable of activating said metailocene complex (A) by reacUng compound (B) with 
metailocene complex (A) (ion-exchangeable stratified silicate). Component (C); Organic aluminum compound. ' 

[00151 The propylenlc random copolymer of the Invention can be produced by publicly known methods (Japanese 

40 Unexamined Patent Publication No. 2001-206914 etc.). For example, while supplying propylene, ethylene and hydro- 
gen Into the reactor and while continuously adding alkyl aluminum and metailocene catalyst, the production Is per- 
formed. ^ . -r X 
[00161 The propylenlc random copolymer of the invention Is preferable to have melting point (hereinafter Tm) meas- 
ured by differential scanning calorimeter (hereinafter DSC) of 115 to 165X. and the composition of olefins and the 

45 polymerization conditions can be selected appropriately. If higher than 1 65'C. then the solvent solubility decreases, if 
lower than HS^C. the adherence onto prime materials decreases. More preferable is iow-melting point propylenlc 
random copolymer with 11 5 to 1 35*'C . . * , 

[00171 in the measurement of Tm by DSC In the Invention, the evaluation was made with both peak temperature of 
melting and end temperature of melting at the time when about 5mg of sample were molten for 5 minutes at 200°C. 

50 and after lowered the temperature to 40-C at a rate of lO'C/mln to crystallize, the temperature was raised further to 
200''C at a rate of lO^C/mln to melt, using DSC measurement apparatus from Seiko DenshI Kogyo Co. 
[0018] For the propylenlc random copolymer of the Invention, It doesnt matter whether one thennally degraded by 
publicly known method at a temperature above melting point and below SSO^C in the presence of radical generator or 
one without thermal degradation Is used solely or by mixing, employing Banbury mixer, kneader. extruder or the like. 

55 The radical generator to be used for the reaction can be selected appropriately from publicly known ones, but, m 
particular, organic peroxide type compound is desirable. 

[00191 As said organic peroxide type compounds, for example, dl-t-buty! peroxide, dicumyl peroxide, t-butylcumyl 
peroxide, benzoyl peroxide, dllauryl peroxide, cumene hydroperoxide, t-butyl hydroperoxide. 1 .l-bls(t-butyiperoxy)- 
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3 5 S-thmethylcyclohexane. 1 .1-bis(t-butylperoxy)cyclohexane, cyclohexanone peroxide, t-butylperoxy benzoate. 
butylperoxy Isobutyrate, t-buty!peroxy-3,5,5-tr{methyl hexanoate. t-butylperoxy-2-ethyl hexanoate, t-butylperoxyiso- 
propyl carbonate, cumylperoxy octoate, etc. are mentioned. 

I0020J Moreover, In the invention, the propylenic random copolymer obtained as described above can be used solely 
5 or in combination of a plurality of kinds. In particular, it Is preferable to use one with Tm within a range of11 5 to 1 65°C. 
in addition, ones mixed with other polyoleflns such as IPP and SPP can also be used. Although dependent on the 
uses, IPP or SPP can be mixed up to 50% by weight in overall resin. 

[0021 1 The carboxyl group-containing chlorinated propylenic random copolymer of the invention can be obtained by 
Introducing a (J-unsaturated carboxylic acid and chlorine to said propylenic random copolymer and the production 
10 thereof Is possible by two methods mentioned below. Namely, a method (first method) wherein, after graft polymerized 
a p-unsaturated carboxylic acid or Its anhydride onto propylenic random copolymer beforehand, the chlorinatlon reac- 
tion Is conducted, and a method (second method) wherein, alter the chlorinatlon reaction, a, p-unsatu rated cartDoxylic 
acid or its anhydride is graft polymerized. The first method is more excellent in the various physical properties of final 

aqueous dispersion. , , *w *k ^ 

15 [Q0221 In following, concrete productive methods thereof wlii be exemplified, in the first method, that Is. in the method 
of first graft copolymerlzating a,p-unsaturated carboxylic acid or its anhydride onto propylenic random copolymer, the 
graft polymerization can be perfom^ed regardless of the presence of radical Initiator, but the use of radical Initiator Is 
more preferable, and It Is preferable to use organic peroxides, for example, benzoyl peroxide, dicumyi peroxide, lauroyi 
peroxide, di-t-butyl peroxide, cumene hydroperoxide, etc. The kind and the use level of radical Initiator can be selected 
20 appropriately depending on the reaction conditions, but It Is desirable to use around 0.1 to 5% by weight based on 
propylenic random copolymer (solids). If lower than this range, then the rate of graft reaction decreases and, even If 
higher, decrease In the rate of graft reaction and side reactions such as Internal crosslinking and shift to lower molecular 
weight are caused. The reaction can be conducted by publicly known methods of a method (melt method) wherein 
said rein Is molten by heating above melting point In the presence of radical generator to react, a method (solution 
25 method) wherein said rein Is dissolved into organic solvent and then the solution is stirred under heating in the presence 
of radical generator to react, and the like. 

100231 In the case of the melt method, the reaction Is conducted for a short time at a temperature above melting 
point and below SOO'C employing Banbury mixer, kneader, extruder or the like, hence It has an advantage of simple 

manipulation. ^ , , 

30 [00241 On the other hand, In the solution method. It Is desirable to use aromatic solvent such as toluene or xylene 
as an organic solvent, but. besides, it may also be safe to use ester solvent, ketonic solvent or the like by mixing 
partially. The radical generator to be used for the reaction can be selected appropriately from publicly known ones, 
but, in particular, organic peroxide type compound Is desirable and, as the organic peroxide type compounds, those 
listed above can be used. . . ^ 

35 [0025] In the case of the solution method, when conducting the chlorinatlon reaction after a.p-unsa^^fated cartDOxylic 
acid or Its anhydride was graft copolymerlzed. It Is required to evaporate said solvent and replace with chlorinating 
solvent such as chlorofonn, hence, in the first method, melt method is more preferable. 

[00261 The chlorinatlon reaction to be conducted successively can be carried out easily by the publicly known method. 
For example.the reaction is conducted by dispersing or dissolving the propylenic random copolymer graft copolymer- 

40 ized with a.p'-unsaturaled carboxylic acid or Its anhydride Into a medium such as water or chiorofonn and by blowing- 
In chlorine gas whithin a temperature range from 50 to 130''C under pressure or ambient pressure In the presence of 
catalyst or under Irradiation of ultraviolet rays. If under SO'C, then the chlorinatlon reaction becomes inhomogeneous, 
resulting in aggravated solvent solubility and. if higher than 130''C. then shift to lower molecular weight takes place 
during the chlorinatlon reaction, resulting in decreased adhesivenese and printabillty. 

45 [0027] In the method wherein, after the chlorinatlon reaction, a.p-unsaturated cartaoxyllc acid or Its anhydride Is graft 
polymerized being the second method, first, propylenic random copolymer Is dissolved into chlorine-based solvent 
such as chlorofonn and the chlorinatlon reaction is conducted simllariy to the tlr^t method to produce chlorinated pro- 
pylenic random copolymer, then solvent Is changed to a solvent such as toluene or xylene, and a.p-unsaturated car- 
boxylic acid or its anhydride is graft copolyrnerized In the presence of said organic peroxide. The reaction can be earned 

50 out at a temperature above SO^-C and below the boiling point of solvent, in the first method and the second method, 
the order of addition, method, etc. of a.p-unsaturated carboxylic acid or its anhydride and Initiator can be selected 
appropriately. Moreover, It Is also possible to remove the remaining monomers by Installing a vacuum process at the 
time of the completion of reaction. 

[0028] The feature of the Invention lies In that, even without Installing the removing process of low molecular weight 
55 components such as solvent extraction, various physical properties are excellent, but It may be safe, of course, to 
remove the low molecular weight components, in the case of removing the low molecular weight components, it is 
preferable to perform after graft polymerized a,p- unsaturated carboxylic acid or Its anhydride. 
[0029] in the invention, the purpose of graft copolymerlzing a.p-unsaturated cartDoxylic acid or Its anhydride onto 



4 



EP 1482 010 A1 

propylenic random copolymer Is to provide the adherence onto upper coating paint when using the aqueous dispersion 
of the Invention as a primer and further to enhance the dispersiblllty into water. The chlorinated polyolefin has originally 
low polarity, hence, when using as a primer [undercoating agent) as it Is, the adherence onto PP prime material is 
good but Ittie adherence Is seen onto high-polar upper coating paints (e. g.polyurethane paint and meiamlne paint). 
5 Hence It be comes important to enhance the polarity of chlorinated polyolefin by graft copolymerizlng a.p-unsaturated 
carboxyllc add or Its anhydride. Moreover, by enhancing the polarity of chlorinated polyolefin. the adherent strength 
to PET and other various hard-adherent substrates is also provided. 

[0030J As usable a,p-unsaturated carboxyllc acids or their anhydrides, for example, maleic acid, cltraconlc acid, 
Itaconic acid, aconitic acid and their anhydrides, acrylic acid, methacryllc add. fumaric add, mesaconic acid, etc. are 
10 exemplified. These unsaturated carboxyllc acids or their anhydrides can be used solely or in combination, but, when 
considering the grafting ability onto polyolefin resin, maleic anhydride Is most suitable. 

[00311 in the invention, the amount to be Introduced by graft copolymerizlng a,|5-unsaturated carboxyllc acid or Its 
anhydride is optimum to be 0.1 to 20% by weight based on raw material propylenic random copolymer. If the content 
is lower than this range, then good aqueous dispersion cannot bo obtained and the adherence etc. decrease as well, 
15 and conversely, If too high, then unreacted unsaturated carboxyllc acid or its anhydride generate In large quantities or 
the water resistance etc. decrease, which Is unpreferable. More preferable is 1 .Oto 10% by weight. Besides, the grafting 
weight % of a.p-unsaturated carboxyllc acid or Its anhydride can be detennlned by alkali titration method or F=T-iR 
method. 

[0032] The lower the chlorine content of carboxyl group-containing chlorinated propylenic random copolymer, the 

20 betterthe adherence onto polypropyienlc resin, but. If too low, the softening point and the melting point of resin Increase, 
resulting In decreased adherence on baking at low temperature. Moreover, If the chlorine content increases, then the 
adherence onto polypropyienlc resin decreases, hence the chlorine content Is optimum to be 5 to 40% by weight, 
preferably 1 5 to 30% by weight. Besides, the degree of chlorinatlon of carboxyl group-containing chlorinated propylenic 
random copolymer can be determined by titration according to JiS K 7210. 

25 [0033J The weight average molecular weight (hereinafter Mw) of carboxyl group-containing chlorinated propylenic 
random copolymer to be used In the Invention is 10.000 to 300,000. If under 10,000, then the cohesion o1 resin Is 
Insuftlclent. and, if over 300.000, then the handling behaviors of Ink and adhesive decrease, which Is unpreferable. 
Besides, the IVlw In the invention Is a value measured by means of gel pemieatlon chromatography (hereinafter GPC, 
standard substance: polystyrene resin). 

30 [0034J The chlorinated polyolefin accompanies the de- hydrochloric add to degrade when exposing to ultraviolet rays 
or high temperature. In particular, if heated or undergone mechanical shearing force in the emuisification process, it 
tends to cause the de-hydrochloric add. It the carboxyl group-containing chlorinated propylenic random copolymer 
causes the degradation due to de-hydrochloric acid, then decreased physical properties such as decreased adherence 
onto PP substrates as well as coloring of resin, and decreased stability of aqueous dispersion and aggravated working 

35 environment are caused due to freed hydrochloric add, hence the addition of stabilizer is essential. Particularly pref- 
erable material as a stabilizer Is epoxycompound.Theepoxy compound Is not partlculariy restricted, but one compatible 

with chlorinated resin Is preferable and such epoxy compound with epoxy equivalent of around 100 to 500 and with 
one or more epoxy groups In a molecule can be exemplified. For example, epoxidated soybean oil and epoxidated 
linseed oil epoxidated natural vegetable oils with unsaturated group with peradd such as peracetic acid, epoxidated 

40 fatty add esters epoxidated unsaturated fatty adds such as oleic acid, tail oil fatty add and soybean oil fattyacid, 
alicycifc epoxy compounds such as cydohexene oxide, a-plnene oxide and 3,4-epoxycyclohexylmethyl-3\4'-epoxycy- 
clohexane carbcxylate, condensation products of blsphenol A and polyhydric alcohols with epichlorohydrin. for exam- 
pie, bisphenol A glycidyl ether, ethylene glycol glyddyl ether, propylene glycol glyddyl ether, glycerol polyglycidyl ether, 
sorbitol polyglycidyl ether, etc. are exemplified. . . ,^ , *u 

45 Besides monoepoxy compounds represented by butyl glycidyl ether. 2-ethylhexyl glycWyl ether, decyl glycidyl ether, 
stearyl glycidyl ether, allyl glycidyl ether, phenyl glycidyl ether, s-butylphenyl glyddyl ether, t-butylphenyl glyddyl ether, 
phenol polyethylene oxide glycidyl ether, etc. are exemplified. Moreover, metallic soaps such as caldum stearate and 
lead stearate used as stabilizers for poly{vinyl chloride) resin, organometallic compounds such as dlbutyl tin dilaurate 
and dibutyl maleate and hydrotalclte compounds can also be used, and it may be safe to use these in combination. 

50 [0035] The use level of epoxy compound can be selected appropriately depending on the epoxy equivalent and use 
conditions but It Is preferable to be 0.1 to 1 0% by weight based on the weight of carboxyl group-containing chlorinated 
propylenic' random copolymer. If lower than 0.1% by weight, then there Is no effect as a stabilizer and. If higher than 
1 0% by weight then not on iy the excessive use Is uneconomical, but also the physical properies sometimes decrease. 
The epoxy compound can seize the free hydrochlorte add that generates due to heat and mechanical shearing force 

55 by adding before emuisification process, or it allows also to adjust so as the pH value not to fluctuate on storage or 
use due to free hydrochloric add. by adding an epoxy compound aqueous converted separately after emuisification. 
[00361 In the Invention the aqueous dispersion dispersediy containing carboxyl group-containing chlorinated pro- 
pylenic random copolymer Indicates one In the state of emulsion and can be obtained by publicly known method. For 
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example, a method . wherein the carboxyl group-containing ch lorlnated propyienic random copolymer is molten at about 
100''C and, atter the stabilizer, small quantity of organic solvent and, If need be, surfactant and basic substance were 
added, molten and kneaded, water of 80 to 98'C is added to fomi W/O type emulsion, and, while adding water suc- 
cessively, this Is subjected to phase Inversion to 0/W type emulsion, can be used. 

5 [0037] Forthe emulsifying devices, for example, cylindrical reactor equipped with anchor type stirring blades or max- 
blend type stirring blades, or further equipped with high-speed stirrer such as Homogenlzer or DIsper, tor example, 
Harmotech (from M. Technic), Highvis Dispermix (from Tokushu Klka Kogyo). Comblmlx (from Tokushu KIka Kogyo). 
etc., and further twin screw extruder etc. can be used. Moreover, It Is also possible to emulsify at a temperature of 
above 100'*C under pressure using a device such as autoclave equipped with stirrer. 

io [0038] In the invention, if using surfactant on emuls If Ication, there is an effect that allows to give more stable aqueous 
dispersion and. In particular. It may be used when obtaining an aqueous dispersion with high concentration. As the 
surfactants,nonlonlc surfactants such as polyoxyalkyiene alkyl ester, polyoxyalkylene alkyi ether, polyoxyalkylene aikyl- 
pheny! ether.sucrose ester, sorbltan alkyl ester, sorbitan fatty acid ester.propylene glycol ester, polyglycerine ester, 
fatty acid alkanol amide, fatty acid monoglycerlde and polyoxyalkylene alkylamlne are mentioned. It is possible to 

»5 achieve Improved disperslblllty of aqueous dispersion, etc. by using anionic surfactant, canlonic surfactant or ampho- 
lytlc surfactant with said nonlonic surfactant In combination, but they remarkably decrease th© water resistance of 
coated film, hence the use Is limited to an extremely small quantity. The kind and the use level of surfactant can be 
selected appropriately, but it is preferable to be 5 to 30% by weight (based on solids) based on carboxyl group -containing 
chlorinated propyienic random copolymer, if lower than this range, then the stability of aqueous dispersion is aggravated 

20 and, If higher, then the water resistance decreases remarkably, which Is unpreferabie. 

[0039] Furthermore. If the carboxyl group-containing chlorinated propyienic random copolymer Is emulsified by using 
said surfactant and basic substance, It Is possible to neutralize the carboxyl group with basic substance, resulting in 
Improved disperslblllty. As the basic substances, sodium hydroxide, potassium hydroxide, sodium carbonate, ammo- 
nium carbonate, potassium carbonate, ammonia, methylamlne, ethylamlne, propylamine, butylamlne, hexylamlne, oc- 

25 tylamlne, ethanolamlne, propanolamlne, diethanolamine, N-methyidiethanolamine, dlmethyiamlne, diethylamlne, tri- 
ethylamlne, N.N-dimethylethanolamine. 2-dlmethylamIno-2-methyl-1-propanol, 2-amlno-2-methyl-1-propano!. mor- 
phoilne, etc. can be exemplified. The kind and the amount of basic substance to be used can be selected appropriately, 
but the pH value of aqueous dispersion is designed so as to become 6 to 9.5, preferably 7 to 8.5. If pH value Is lower 
than 6, then the dlspersiblllty decreases and, If higher than 9.5, then the elimination of hydrochloric acid Is remarkable, 

30 which is unpreferabie. 

[0040] The concentration of the inventive aqueous dispersion may be selected appropriately depending on the uses. 
Since the coating workability Is injured at either too high or too low concentration of dispersion, the solids concentration 
of carboxyl group-containing chlorinated propyienic random copolymer Is preferable to be 5 to 60% by weight. 
[0041 ] The aqueous dispersion In the Invention can be used as a primer, paint, ink and adhesive applicable to films, 

35 sheets and moldings comprising polypropylene, PET and various hard-adherent resins, it may be used by coating as 
It is. but solvent for increasing drying rate, pigment and other additives such as viscosity modifier, primary antirust, 
def oamer, wetting agent, fluidity aid and antimold may be added in necessary amount for use, within a range not injuring 
the effect of the Invention. Moreover, although the coated film obtainable from said aqueous dispersion exhibits bal- 
anced physteal properties by Itself, It may be safe to further add other aqueous resins, for example, aqueous poly- 

40 urethane resin, aqueous blocked Isocyanate, aqueous epoxy resin, aqueous acrylic resin, aqueous phenol resin, aque- 
ous amino resin, aqueous alkyd resin, aqueous chlorinated rubber, aqueous silicone resin, etc. for use. 

Embodiment to put the invention into practice 

45 [0042] In following, the Invention will be Illustrated In more detail by showing examples, but the invention is not 
confined to these examples at any rate, 

[Measuring method of physical properties] 

50 •MFR (iVlelt flow rate) 

[0043] Measurement was made according to Melt Flow Rate In JIS-K-6758 Testing Method of Polypropylene (con- 
ditions: 230''C, load 2.16kgf). 

55 • Tm 

[0044] Sample (ca. 5mg) was taken and molten for 5 minutes at 200*^0, using DSC measurement apparatus from 
Seiko Co. Thereafter, the evaluation was made with both peak temperature of melting and end temperature of melting 
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at the time when, after lowered the temperature to AO'^C at a rate of 1 0-C/mln to crystallize, the temperature was raised 
further to 200**C at a rate of 10*C/mln to melt, 

• Chlorine content 

5 

[0045] Measurement was made according to JIS-K-7229. 

• Mw 

10 [0046] Measurement was made by means of GPC (standard substance: polystyrene resin). 

• Grafting amount of unsaturated carboxyilc acid or its anhydride 
[0047] Determination was made by alkali titration method. 

15 

• Viscosity 

[0048] Measurement was made using Brookfleld viscometer. The number of revolutions were 60rpm and #2 rotor 
was used. 

20 

« Average particle diameter 

[0049] Measurement was made using Zeta SIzer 3000HS (from Sysmex Co.Ltd.). 
25 [Trial example 1] 

[0050] A hundred parts by weight of propylenlc random copolymer (Novatech, from Nippon Polychem Co., Ltd., MFR 
= 7.0g/1 Omin, Tm = 125^C) produced by using metallocene catalyst, 4 parts by weight of powdery maleic anhydride 
(from Nippon Oil and Fats Co.) and 2 parts by weight of dl-t-butyl peroxide were kneaded. 

30 Thereafter, the mixture was fed Into a twin screw extruderlL/D = 60, (|> 1 5mm, first barrel through eighth barrel) and the 
reaction was conducted under the conditions of retention time of 5 minutes, number of revolutions of 300rpm and barrel 
temperatures of ISC'C (first and second barrels). IBC'C (third and fourth barrels). 100°C (fifth barrel) and 130*C (sixth 
through eighth barrels). Vacuum treatments were perfomned at sixth, seventh and eighth barrels to obtain maleic an- 
hydride-modified propylenlc random copolymer. In a SOL volume glass-lined reactor were put 2kg of this resin, and 

35 20L of chloroform were added. Gaseous chlorine was biown-in from the bottom of reactor under a pressure of 2kg/ 
cm2, while Irradiating ultraviolet rays to chlorinate. On the way» sampling was made and chloroform being solvent was 
distilled off by evaporator, respectively, to adjust the solids to 30% by weight. After 1 .5% by weight, based on resin, of 
stabilizer (t-butylphenyl glycldyl ether) were added to each of these chloroform solutions, each solution was fed Into a 
twin screw extruder (L/D = 34, ^ 40mm, first barrel through seventh barrel) to solidify under the conditions of retention 

40 time of 10 minutes, number of revolutions of 50rpm and barrel temperatures of 90°C (first through sixth barrels) and 
70 •'C (seventh barrel). Vacuum treatments were perfonned at first, fourth, fifth and sixth barrels to obtain maleic an- 
hydride-modified chlorinated propylenlc random copolymers. 

[0051] The Mw of the maleic anhydride-modified chlorinated propylenlc random copolymer thus obtained became 
77,000 and the grafted weight of maleic anhydride became 2.4% by weight. As for the chlorine content, two kinds of 
45 20.5% by weight and 15.6% by weight were obtained. 

[Trial example 2] 

[0052] A hundred parts by weight of propylenlc random copolymer (Novatech, from Nippon Polychem Co., Ltd.. MFR 
50 = 7,0g/1 Omin, Tm = 125°C) produced by using metallocene catalyst. 3 parts by weight of powdery maleic anhydride 
(from Nippon Oil and Fats Co.) and 2 parts by weight of 2,5-dimethyl-2,5- dl(t-butylperoxy) hexane were kneaded. 
Thereafter, the mixture was fed Into a twin screw extruder (L/D = 60, <j> 15mm. first barrel through eighth barrel) and 
the reaction was conducted under the conditions of retention time of 5 minutes, number of revolutions of SOOrpm and 
ban-el temperatures of 120*^0 (first and second barrels), 1 70"'C (third and fourth ban-els). 120''C (fifth barrel) and 130«C 
55 (sixth through eighth ban-els). Vacuum treatments were performed at sixth, seventh and eighth barrels to obtain maleic 
anhydride-modified propyienic random copolymer. In a SOL volume glass-lined reactor were put 2kg of this resin, and 
20L of chlorofonn were added. Gaseous chlorine was blown-ln from the bottom of reactor under a pressure of 2kg/ 
cm2, while Irradiating ultraviolet rays to chlorinate. On the way. sampling was made and chloroform being solvent was 
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distilled off by evaporator, respectively, to adjust the solids to 30% by weight. After 1 .5% by weight, based on resin, of 
stabilizer {t-butylphenyl glycldyi ether) were added to each of these chloroform solutions, each solution was fed Into a 
twin screw extruder {UD = 34, (|) 40mm, first barrel through seventh barrei)to solidify under the conditions of retention 
time of 10 minutes, number of revolutions of SOipm and barrel temperatures of 90*'C (first through sixth barrels) and 

vLuum^Smen^^^^^ pertomied atf Irst, fourth, fifth and sixth barrelsto obtain maleic anhydride-modified chlorinated 

propylenic random copolymers. . w 

[0053] The Mw of the maleic anhydride-modified chlorinated propylenic random copolymer thus obtained became 
120 000 and the grafted weight of maleic anhydride became 2.0% by weight. 
As for the chlorine content, two kinds of 20.7% by weight and 15.5% by weight were obtained. 

[Trial example 3] 

[0054] SPP (MFR = 3 7g/10mln, Tm = 130-C) was ted Into a twin screw extruder (UD - 34, ^ 40mm, first barrel 
through seventh barrel) and the th ennal degradation was conducted under the conditions of retention time of 1 0 minutes 
and barrel temperature of 350»C (first barrel through seventh barrel) to obtain a resin with melt viscosity at 190»C of 

Substlfu^^^^^^^ r^esin obtained for the propylenic random copolymer produced by using metallocene catalyst In Trial 
example 1 maleic anhydride-modified chlorinated SPPs were obtained by the similar manipulation to Trial example 1. 
The weight average molecular weight of the maleic anhydride-modified chlorinated SPP thus obtained becarne ^8 
000 and the grafted weight of maleic anhydride became 2.8% by weight. As for the chlorine content, two kinds of 20.4 /o 
by weight and 1 5.5% by weight were obtained. 

[Trial example 4] 

[00551 substituting a propylene-ethylene copolymer (ethylene content 5%. melt viscosity 830mPa-s/1 SO^C. Tm = 
126''C) obtained by using Zlegler-Natta catalyst for the propylenic random copolymer produced by using metallocene 
catalyst In Trial example 1 , maleic anhydride-modified chlorinated propylene-ethylene copolymers were obtalned^by 
the similar manipulation to Trial example 1 . The weight average molecular weight of the maleic anhydrlde-modlf ed 
chlorinated propylene-ethylene copolymer thus obtained became 66.000 and the grafted weight of maleic anhydride 
became 2.5% by weight. . ^ 

As for the chlorine content, two kinds of 20.5% by weight and 15.8% by weight were obtained. 

[Example 1] 

[00561 into a 2L volume four-neck flask attached with stirrer, condenser, thermometer and dropping funnel were 
added 200g of the resin with chlorine content of 20.5% by weight between the maleic anhydride-modified chlonnated 
propylenic random copolymers obtained In Trial example 1 . 33g of surfactant (Ethomlne T/25. from Uon Corp ). 8g of 
stabilizer (stearyl glycldyi ether) and 36g of xylene, and the mixture was kneaded for 30 minutes at 120«C. Next 8g 
of 2.amlno-2-methy!-1- propanol were added over 5 minutes and. after kept for 5 mlnutes,970g of hot water of 90 C 
were added over 40 minutes. After xylene was removed by vacuum treatment, the mixture was cooled to room tem^ 
perature while stirring to obtain an aqueous dispersion. The solids of the aqueous dispersion were 30% by weight, pH 
= 7.0. the viscosity was 97mPa.s/25»C. and the average particle diameter was 220nm. 

[Example 2] 

[00571 Changing the maleic anhydride-modified chlorinated propylenic random copolymer in Example 1 Into the resin 
with chlorine content of 15.6% by weight obtained in Trial example 1 and further changing the surfactant into Eleminol 
NA.120 (from Sanyo Chemical Industries, Ltd. ) . an aqueous dispersion was obtained by the similar man>Pu"atio" to 
Example 1 . The solids of the aqueous dispersion were 30% by weight. pH = 7.3. the viscosity was 148mPa.s/25 C. 
and the average particle diameter was 254nm. 

[Example 3] 

[00581 Changing the maleic anhydride-modified chlorinated propylenic random copoVmer in Example 1 into the resin 
with chlorine content of 20.7% by weight obtained in Trial example 2.an aqueous dispersion was obtained by the similar 
manipulation to Example 1. The solids of the aqueous dispersion were 30% by weight. pH = 7.7. the viscosity was 
1 02mPa-s/25''C, and the average particle diameter was 243nm. 
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[Example 4] 

[0059] Changing the malelc anhydride-modified chlorinated propylenic random copolymer In Example 1 Into the resin 
with chlorine content of 15.6% by weight obtained In Trial example 2,and further changing the surfactant Into Eieminol 
5 NA-120 (from Sanyo Chemical Industries, Ltd.), an aqueous dispersion was obtained by the similar manipulation to 
Example 1 . The solids of the aqueous dispersion were 30% by weight, pH = 7.1 , the viscosity was 205mPa-s/25°C. 
and the average particle diameter was 354nm. 

[Comparative example 1] 

io 

[0060] Using the malelc anhydridG-modlfied chlorinated syndiotactlc polypropylene with chlorine content of 20.4% 
by weight obtained In Trial example 3, an aqueous dispersion was prepared similarly to Example 1 . As for the physical 
properties of the aqueous dispersion thus obtained, the solids were 30% by weight, pH = 6.9. the viscosity was 94mPa'S/ 
25*C, and the average particle diameter was 194nm. 

IS 

[Comparative example 2] 

[0O61] Using the malelc anhydride-modified chlorinated syndiotactlc polypropylene with chlorine content of 15.5% 
by weight obtained in Trial example 3, an aqueous dispersion was prepared similarly to Example 2. As tor the physical 
20 properties of the aqueous dispersion thus obtained, the solids were 30% by weight, pH = 7.5» the viscosity was 
237mPa-s^5°C, and the average particle diameter was 241 nm. 

[Comparative examp I e 3] 

25 [0062] Using the malelc anhydride-modified chlorinated propylene-ethylene copolymer with chlorine content of 
20.5% by weight obtained In Trial example 4. an aqueous dispersion was prepared similarly to Example 1 . As for the 
physical properties of the aqueous dispersion thus obtained, the solids were 30% by weight, pH = 7.2, the viscosity 
was 67mPa'S/25'C, and the average particle diameter was 83nm. 

30 [Comparative examp I e 4] 

[0063] Using the malelc anhydride-modified chlorinated propylene-ethylene copolymer with chlorine content of 
15.B% by weight obtained in Trial example 4, an aqueous dispersion was prepared slmliariy to Example 2. As for the 
physical properties of the aqueous dispersion thus obtained, the solids were 30% by weight, pH = 7.5, the viscosity 
35 was 205mPa.s/25''C, and the average particle diameter was 262nm. 

[Performance test] 

[0064] To the aqueous dispersions obtained In Examples 1 through 4 and Comparative examples 1 through 4, 1 .5% 
40 by weight (based on aqueous dispersion) of 1% aqueous solution of Surfron S-141 from Seimi Chemical Co.) were 
added, respectively, as a wetting agent, and then following heat seal strength test, primer test and adherence test onto 
various substrates were perfonned. The results are shown In Table 1 and Table 2. 

OHeat seal strength test 

45 

[0065] Each sample was coated onto an oriented polypropylene film after corona surface treatment using #6 Meyer 
bar, which was dried for 15 hours at room temperature. The coated surfaces were superposed between themselves 
and heat sealed under the conditions of 1 .5kg/cm2, 90°C and 1 0 sec employing No. 276 Heat Seal Tester (from Yasuda 
SeikI Seisakusho). Each specimen was cut so as the width to become 1cm and peeled off under the conditions of 5kg 
50 weight and 1 0Omm/min employing tensile tester to measure the peeling strength thereof. Tests were carried out thrice 
and the average value was shown as a result. 

O Primer test 

55 [0066] Each sample was spray coated onto an ultrahigh modulus polypropylene plate with the surface wiped with 
isopropanol so as the dried film thickness to become over 1 0 and under 1 5yjn, which was dried for 30 minutes at 90°C. 
Next, two-component type white upper paint was spray coated so as the dried film thickness to become over 45 and 
under 50|im, and, after allowed to stand statically for 15 minutes at room temperature, baking was performed for 30 
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minutes at 90°C, After the specimen was allowed to stand statically for 3 days at room temperature, following tests 
were carried out. 

. Ad li ere nee 

5 

[0067] On the coated surface, 100 cross-cuts that reach the base were made at Intervals of 2mm, and cellophane 
adhesive tape was adhered closely thereon. Then, it was peeled off In the direction of 1 80' to judge with the extent of 
remaining coated film. 

10 . Gasohol resistance 

[0068] The specimen was soal<ed Into regular gasollne/ethanol = 9/1 (v/v) for 120 minutes to observe the state of 
coated film. 

IS . Warm water resistance 

[0069] The specimen was soai<ed into warm water of 40^*0 for 240 hours to examine the state of coated film and 
adherence. 

20 o Adherence test onto various substrates 

[0070] Each sample was spray coated onto various substrates with the surface wiped with Isopropanoi so as the 
dried film thlcl<ness to become over 1 0 and under 1 5^m, which was dried for 1 0 minutes at eO'C. Next, two-component 
type sliver upper paint was spray coated so as the dried film thickness to become over 45 and under 50^m, and, after 
25 allowed to stand statically for 15 minutes at room temperature, bailing was performed for 20 minutes at BO^C. After 
the specimen was allowed to stand statically for 3 days at room temperature. 1 00 cross-cuts that reach the base were 
made on the coated surface at Intervals of 2mm. Cellophane adhesive tape was adhered closely thereon and It was 
peeled off In the direction of 1 80** to judge with the extent of remaining coated film. 

30 [Table 1] 



35 





Degree of 
chlorination 


Heat seal strength 
<g/16mm) 


Primer test 


Adherence 


Gasohol resistance 


Wamrj water 
resistance 


Ex.1 


20.5% 


460 


100/100 


No abnormality 


No abnormality 
100/100 


Ex.2 


15.6% 


550 


100/100 


No abnomrjailty 


No abnormality 
100/100 


Ex.3 


20.7% 


980 


100/100 


No abnormality 


No abnormality 
100/100 


Ex.4 


15.5% 


1350 


100/100 


No abnomnality 


No abnormality 
100/100 


Comp.1 


20.4% 


190 


70/1 00 


Peeling off after 10 
min 


No abnormality 
30/1 00 


Comp.2 


15,5% 


180 


75/100 


Peeling off after 10 
min 


No abnormality 
50/1 00 


Comp.3 


20.5% 


220 


100/100 


Peeling off after 6 
min 


Some blisters 
25/1 00 


Comp.4 


15.8% 


240 


100/100 


Peeling off after 10 
min 


Some blisters 
30/1 00 
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[Table 2] 



5 



15 





PP 


PET 


PC 


ABS 


6-PA 


PVC 


Wood flour/ PP (51/49) 
composite 


Ex.1 


100/100 


1 00/1 00 


100/1 00 


100/100 


100/1 00 


100/100 


100/100 


Ex.2 


100/100 


100/100 


100/100 


100/100 


1 00/1 00 


100/100 


100/100 


Ex.3 


100/100 


100/100 


100/100 


100/100 


100/100 


100/100 


100/100 


Ex.4 


100/100 


100/100 


100/1 00 


100/100 


1 00/1 00 


100/100 


100/100 


Comp.1 


75/100 


70/100 


70/100 


90/100 


70/100 


80/100 


80/100 


CQmp.2 


85/100 


60/100 


30/100 


90/1 00 


30/100 


75/100 


70/100 


Comp.3 


90/100 


95/100 


80/100 


95/100 


100/100 


90/100 


90/100 


Comp.4 


80/100 


50/100 


50/100 


75/100 


80/100 


60/100 


70/100 



[Utillzablllty In the Industry] 



20 [0071] From the results as above, it is seen that the aqueous dispersions of maleic anhydride-modified chlorinated 
propylenlc random copolymer ot the invention exhibit good physical properties even under the conditions of drying and 
heat treatment at low temperature such as 80 or gO'^C. Moreover they can correspond to the high solidification. 
[0072] On the other hand» the aqueous dispersions of maielc anhydride-modified chlorinated SPP have poor adher- 
ence and, under that Influence, both gasohol resistance and warm water resistance decrease. Also, the aqueous 

25 dispersions of maleic anhydride-modified chlorinated propylene-ethylene copoymer that uses Ziegler-Natta catalyst 
have relatively good adherence in the case of baking at 90'C, but, because of wider molecular weight distribution and 
existence of low molecular weight components being weak against solvent and water, both gasohol resistance and 
wami water resistance decrease. In the adherence test with the baking carried out at 80*C, the adherences In Com- 
parative examples 2 and 4 wherein the degree of chlorination was lowered tend to further decrease due to decreased 

30 polarity and Increased softening temperature. 

[0073] It Is seen therefore that, different from the aqueous dispersion obtained by simply using conventional potyolefin 
with low melting point as a raw material, the inventive aqueous dispersion containing maleic anhydride-modified chlo- 
rinated propylenlc random copolymer is a useful resin that allows to produce high-solid aqueous dispersion, even by 
using chlorinated resin with lower degree of chlorination and higher molecular weight, and further that develops excel- 

35 lent physical properties to various substrates even under the conditions of low-temperature baking, and Is effective 
particularly for primer, paint, ink and adhesive. 



Claims 

40 

1 . An aqueous dispersion characterized by dlspersedly containing carboxyl group-containing chlorinated propylenlc 
random copolymer with chlorine content of 5 to 40% by weight, grafting level of a.p-unsatu rated carboxyllc acid 
or Its anhydride of 0.1 to 20% by weight and weight average molecular weight of 1 0,000 to 300,000, and stabilizer. 

45 2. The aqueous dispersion of Claim 1 , wherein surfactant and basic substance are contained additionally. 

3. A method of producing aqueous dispersion characterized by dispersing cartDoxyl group-containing chlorinated 
propylenlc random copolymerwith weight average molecular weight of 10,000 to 300.000, chlorinated upto chlorine 
content of 5 to 40% by weight, after or before graft copolymerizlng a,p-unsaturated cariDoxyllc acid or Its anhydride 

50 onto propylenlc random copolymer produced by using metallocene compound as a polymerization catalyst In 

amounts of 0.1 to 20% by weight, Into water. 

4. The method of producing aqueous dispersion of Claim 3, wherein, after surfactant and basic substance were added 
additionally to said carboxyl group-containing chlorinated propylenlc random copolymer, the mixture Is dispersed 

55 into water. 

5. A primer using the aqueous dispersion of Claim 1 or 2. 
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A paint using the aqueous dispersion of Claim 1 or 2. 
An Ink using the aqueous dispersion of Claim 1 or 2. 
An adhesive using the aqueous dispersion of Claim 1 or 2. 

10 
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